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' JAPANESE INDUSTRIAL STANDARD JIS

Methods of Evaluating the Performance of Pressure C 1031-1990
and Differential Pressure Transmitters for
Use in Industrial-Process Control Systems

1. Scope

This Japanese Industrial Standard specifies methods for evaluating the
performance of pressure and differential pressure transmitters for use in
- industrial-process control systems (hereafter referred to as "transmitters")..
The transmitter delt with here means an electronic transmitter or a pneumatic
transmitter which is driven by a d.c. power supply, transduces the input
. pressure or differential pressure into the standardized signal and transmits
the output.

Remarks 1. This Standard specifies the type tests of transmitters and
does not specify individual test.

. This Standard specifies the testing methods for general
performances of transmitters, and does not specify the
method for special tests such as the fault simulation test
for neuclear power generation.

2. Applicable Standards are listed below.
JIS B 0155-Glossary of Terms Used in Industrial Process
Measurement and Control

JIS C 0920-Tests to Prove Protection against Ingress of
Water for Electrical Equipment

JIS C 1002-Glossary of Terms Used in Electronic Measuring
Apparatus

JIS C 1302-Insulation Resistance Testers (Battery Operated)

Performance of Industrial Process Measurement

. JIS C 1803-General Rules for Defining Expression of the
and Control Equipment

JIS Z 8103-Glossary of Terms Used in Instrumentation

JIS Z 8115-Glossary of Terms Used in Reliability

b

JIS 7Z 8116-Glossary of Terms Used in Automatic Control
- (General)

3. International Corresponding Standard to this Standard is
given below.

IEC 770 (1984)-Methods of evaluating the performance of
transmitters for use in industrial-process
control systems.
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2. Definitions

For the main terms used in this Standard the definitions of JIS B 0155,
JIS C 1002, JIS C 1803, JIS Z 8103, JIS Z 8115 and JIS Z 8116 apply, and

the rest of the terms shall be as follows:

lower range-value

(1) The input value at 0 % output.

(2) upper range-value The input value at 100 $ output.

(3) positive zero shift range The range where the lower range-value
exists on minus side (see Fig. 1).

(4) negative zero shift range The range where the lower range-value exists
on plus side (see Fig. 1).

(5) hysteresis The difference between the output values produced by the
same input value due to the history of prior direction of the input change
(see Fig. 2).

(6) maximum service pressure The maximum pressure determined by the
specification which is applicable to the pressurized parts of a transmitter.

(n étaﬁc pressure The pressure of high-pressure side process fluid in
a differential pressure transmitter.

(8) process connection port The connection port intended for introducing

Full document details: JIS C 1031-1990

the process fluid into the interior of pressure receiving part of a
transmitter. :

Fig. 1. Example of Relation of Range Adjustment to Input and Output
Maximum span
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100
I’ /’ i ® @
~ /’ @ /’@ (©) @ Example of range adjustment
* II il ® / o without zero shift
7/
é 50 ,' /” — —————- Example of range adjustment
8 Y / 6 at positive zero shift
e} s '
! // —— "~ Example of range adjustment
!, at negative zero shift
(=) =—— |0 — (+)

Input (pressure and
differential pressure)

Positive zero shift range [Negative zero shift range

e
Adjustable range of lower
range-value

Adjustable range
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Fig. 2. Example of Hysteresis in Input and Output
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3. Generai Conditions

3.1 Test Cdnditions ih Genefal

3.1.1 Ambient Conditions Unless otherwise specified in each test method,
the ambient conditions shall be as given in Table 1. However, conditions given
in Table 2 may be employed except for the test of 5.1.

Table 1. Ambient Conditions
Item Reference value Tolerances
Ambient temperature °C 23 + 2
Humidity $ RH 50 10
Air pressure kPa 101.3 -15.3 to + 4.7

Table 2. Ambient Conditions
e Item Permissible value
) Ambient temperature °C 15 to 35%
Humidity $ RH 75 max.

Note #* The temperature change shall be within
5°C per hour.
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3.1.2 Power Supply or Air Supply The power supply (applicable for

electronic transmitters) or the air supply (applicable for pneumatic transmitters)
shall be as specified in Table 3.

Table 3.

Power Supply or Air Supply

Tolerances or permissible

Item Reference values or conditions conditions

., o Voltage As specified by manufacturer 1%

gﬁ Rippl
2 Ripple o %

& @ content 0% 0.1 % max.
Pressure As specified by manufacturer 1%
Temperature| Ambient temperature -+ 2°C

> | Humidity No dewing Dew point shall be lower
& than the temperature of
=] transmitter by 10°C or
@ more .
H
< 0il Oil content shall be not more There shall be no

than 1 ppm. influence.

Dust Diameter of dust shall be not There shall be no
more than 3 um. influence.

3.1.3 Load Impedance and Input Signal The load impedance and input

signal of a transmitter shall be as specified in Table 4.

Table 4. Load Impedance and Input Signal

Reference values or

Permissible values

Full document details: JIS C 1031-1990

Item reference conditions | or permissible
conditions
Load Electronic | Current output 250 As specified by
impedance| trans- manufacturer
of mitter Voltage output |[As specified by
trans- manufacturer
mitter

Pneumatic transmitter

A capacity of 20 cm3
shall be connected
to the end of

piping with an inside
diameter 4 mm and

a length 8 m.

Input signal

There shall be no

pulsation.
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3.2 Testing Conditions

3.2.1 Mounting Conditions The mounting position of transmitter shall be
that specified by the manufacturer, and the same position shall be maintained
during the tests except for the mounting position test. At the time of
mounting there shall be no mechanical and external force which may influence
on the test results.

The test shall be carried out on the transmitter with the cover attached.

- 3.2.2 Internal Temperature Conditions The internal temperature of the
transmitter shall be under equilibrated conditions.

. 3.3 General Testing Procedures

3.3.1 Setting of Range at Test The setting of range at the test shall be
as follows: '

‘ (1) In general, the span shall be set to the minimum span, the maximum
span and the intermediate span specified by the manufacturer, and
the test shall be carried out on each span. However, if there are
test items for which the effect of change of span setting is obviously
estimated, a port of span settings in such test items may be omitted.

(2) In the case of a transmitter without mechanical shifting mechanism,
the lower range-value shall be set in the positive zero shift range
or negative zero shift range where the influence of position is
small, and then the tests shall be carried out. In the case of a
transmitter having a mechanical shifting mechanism, the lower
range-value shall also be set to the lower limit value and the upper
limit value of the shift range, and the tests shall be carried out
on each range. However, in such a case that the influence of the
change in setting of the lower limit value on the characteristics is
obviously estimated a part of the settings of lower range-value may

be omitted.
3.3.2 Preliminary Preparation The preliminary preparation necessary
‘ before starting various tests specified in this Standard is given below.

(1) The lower range-value and the span of the transmitter shall be
adjusted previously.

. (2) The damping shall be adjusted to the minimum state.

(3) The test equipment which can ensure the necessary accuracy shall
be prepared.

3.3.3 Testing Procedures Unless otherwise specified in each test method,
the testing procedures shall be as follows:

(1) The tests, excluding the tests of 6., shall be started after lapse
of at least 15 min from switching on of the power supply or air

supply.

(2) The pressure on low pressure side of a differential pressure
. transmitter shall be atmospheric pressure excluding the tests of 4.,
5.2.14 and 5.2.15.

(3) The test results shall be expressed in percentage of thDQﬁHments
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